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Vascular surgeons know vascular disease and its treatment, yet uncertainties about the 
future of their specialty require an examination of  its two basic components: 
knowledge and know-how. Knowledge, or understanding, flows from research efforts, 
and expands the scientific basis of our medical knowledge. It is imperative that new 
knowledge through funded research continues o that vascular surgical science 
progresses. Know-how, or skill, is a crucial component of the vascular surgeon's 
armamentarium and has been recognized through our history as a criterion of  a 
surgeon's proficiency. The vascular fellowship program provides the vascular surgical 
trainee with the knowledge and know-how necessary to become accomplished and 
qualified for certification in this specialty. Future progress in vascular surgery depends 
on new knowledge and know-how and their innovative application to human vascular 
disease. This may involve a formal cooperative relationship between the two national 
vascular societies and our colleagues in interventional radiology to develop a 
comprehensive ascular health care program. The societies together must continually 
evaluate the forces for change that are prevalent in the health care environment to 
expand this program. This will ensure a healthy forecast for our dynamic specialty in 
the twenty-first century. (J VAsc SURG 1995;21:169-73.) 
It has been my privilege to serve as your president 
during the past year, and there are many to whom I 
owe a debt of gratitude, but time does not permit me 
to thank all of you. Reflections on my three decades 
as a member of the Vascular Surgery Division atthe 
University of California, San Francisco (UCSF) 
provided the basis for this address. Therefore I want 
to aclmowledge its members, particularly lack Wylie, 
founder and my mentor; Bill Ehrenfeld, friend and 
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associate; Maile Ota, head nurse in Vascular Surgeu; 
and my remaiiaing colleagues. Last, but by no means 
least, I thank the 61 vascular fellows for their valuable 
contributions and for enriching the experience of 
these years for all of us at UCSF. 
I begin with an analogy that I hope will introduce 
you to my topic and to my message for you. This 
concerns Jack Benny, a revered comedian of the radio 
generation, who played the role of a penny pincher, 
but was, in fact, ave W generous man who helped 
charities throughout his life. He used his limited 
talent as a violinist to raise millions of dollars. On 
stage, dressed in white tie and tails, he would begin 
his concert by scraping through his theme: song, 
"Love in Bloom." At that time, he felt like a great 
violinist. After all, he reasoned, ifhe wasn't, what was 
he doing dressed in white tails and about to play 
before a large audience? Using comparable logic, I 
might assume I was a great speaker. Otherwise, what 
would I be doing standing at this podium in front of 
this assembly of North American Vascular surgeons? 
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However, the fact is that Jack Benny was not a great 
violinist, but he was on stage for a purpose. I, too, am 
not a great speaker, but I also have a purpose. 
Every vascular surgeon knows vascular disease 
and how to treat it, yet uncertainties in the future of 
our specialty prompt me to examine knowledge and 
know-how, two basic components present in varying 
proportions in each of us. Together they comprise a
unique balance of intellectual nd physical attributes 
that characterize our abilities as health care profes- 
sionals. I will define knowledge and know-how, and 
provide xamples of each. I will trace their origin, and 
the process by which vascular surgeons usually 
acquire them. Finally, I will briefly discuss the need 
to ensure a continuing source of knowledge and 
know-how for future vascular surgeons. 
KNOWLEDGE 
Knowledge has several definitions: (1) the con- 
dition of knowing something with familiarity gained 
through experience; (2) the understanding of science, 
art, or technique; (3) the application of facts acquired 
by study, investigation, observation, or experience. 
Perhaps acondensed definition of knowledge is sim- 
ply understanding. 
"Knowledge is power," wrote Francis Bacon. 
This power may be evident in the unique relationship 
between knowledge and the mind. The acquisition of 
new knowledge ncourages the flow of more knowl- 
edge, which further expands human understanding. 
An example of this process can be found in the 
problem of postoperative suppuration in the last 
century, in England. A growing concern among the 
medical profession and the public resulted in the 
establishment of a British Empire suppuration cam- 
paign. At that time, a Frenchman observed that 
fermentation was caused by living organisms that fell 
from the air into wine bottles. That investigator, of 
course, was Louis Pasteur, who has been credited 
with the development of antiseptic surgery, as well as 
with solving the problem of suppuration. Perhaps 
forgotten was Lister, a surgeon who applied Pasteur's 
observations to the clinical problem of suppuration 
and pioneered the development of antisepsis, t This 
example mphasizes that it is the critical application 
of new knowledge from research which advances our 
understanding and frequently promotes additional 
research that may provide further understanding. 
Medical knowledge originates principally in 
medical centers of excellence, which foster esearch, 
education, and excellent health care delivery. Pro- 
gress in our knowledge of vascular disease depends on 
a stable and productive medical research environ- 
ment. DeBakey, 2 in a recent editorial in Science, 
emphasized that new knowledge isthe most effective 
way to advance the nation's health. The evolution of 
our specialty is reflected in the spectacular medical 
advances involving technological and biomedical 
discoveries. Current research in molecular and vas- 
cular biology offers breakthroughs in gene therapy 
and insights into the importance of the vascular 
endothelium. This new knowledge will cause a 
reorganization of our understanding of vascular 
disease arm its treatment. Discovery of new knowl- 
edge, through funded research, as never been more 
crucial. 
Medical research as been supported by many 
agencies, but the national fimding institutes pre- 
dominate. Mthough the total expenditure for medi- 
cal research rose fortyfold between 1940 and 1965, it 
dropped by one half in the next 20 years as a 
percentage ofnational health care expenditures. Cur- 
rently, the National Institutes of Health is funding 
only the top 10% to 15% of the grants they approve. 
As a result of the steady decline in research funding, 
the opportunity for new medical research, which 
assures the flow of new knowledge, is significantly 
reduced. Current knowledge only maintains, but it 
does not expand, the horizon of health care. 
Whether we can rely on adequate research fund- 
ing from the bureaucracy is uncertain, particularly in
the era of health care reform. However, as organized 
vascular surgeons in North America, we can make a 
commitment to new knowledge in vascular disease 
through our own research foundation. Recently, our 
society joined the Society for Vascular Surgery to 
cosponsor the Lifeline Foundation. It is the only 
national vascular surgical foundation that is support- 
ing research and education in vascular disease. 
Currently, the Lifeline Foundation offers three 
programs that promote the expansion of vascular 
science: 
• Funding research fellowships for young surgeon 
scientists. 
• Hosting the Research Initiatives Conference with 
the National Institutes of Health. 
• Sponsoring the Vascular Surgery Forum during 
our annual meeting. 
The impact of our Foundation's research pro- 
gram ensures new knowledge in vascular science, but 
it requires our help to provide the funds each year. 
The current annual membership campaign of both 
societies et a record with $62,000 in contributions 
and $170,000 in pledges. Importantly, the number 
of corporate sponsors has doubled. These funds will 
ensure the continuation of an ambitious research 
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agenda for the future. Congratulations to all who 
have contributed or pledged your support. If you 
have not yet made a commitment, I urge you to 
remember the slogan, "Research for Knowledge" in 
your charitable giving. Your gift can be a part of your 
membership obligation. Last year in his presidential 
address to the Society for Vascular Surgery, James 
Yao 3 emphasized "that the future direction of vascu- 
lar research is in the field of vascular biology," and 
urged the Lifeline Foundation to "support surgeon 
scientists in vascular biology and surgery." Today, I
urge you to support he Lifeline Foundation! 
KNOW-HOW 
Know-how, according to the dictionary, is the 
knowledge of how to do something smoothly and 
efficiently. An expert is one with special skills or 
knowledge representing mastery. I believe the es- 
sence of the definition of know-how is skill. 
Skill in vascular surgery has been recognized 
throughout recorded history. Rufus (ca. 100 AD) 
defined and introduced the principles of hemostasis: 
compression, cantery, and ligature. Antylus (ca. 140 
AD), perhaps the most accomplished surgeon of his 
time, is credited with the development of operative 
medicine and pathology, as well as with the challeng- 
ing surgical treatment of aneurysms. Alexis Carrell 4 
described his famous triangulation anastomotic tech- 
nique in France, went to the United States and 
collaborated with Guthrie, and received a Nobel 
Prize in 1912 for his seminal work on vascular 
anastomoses and organ transplantation. In 1915, 
Osler 5 recognized the critical importance of vascular 
surgical skill by stating that: "The extraordinarily 
delicate technique of vascular suturing is an art 
acquired only with much practice." Six years later 
Halsted 6 agreed, remarking that "the surgeon's 
method of dealing with blood vessels is a criterion of 
his proficiency in his art." 
Interestingly, the source of the surgeon's know- 
how, like knowledge, is in the medical centers where 
fellowship training programs exist. Vascular surgical 
know-how originates there and usually involves four 
phases: 
• Observation of the operative skills and their 
outcome 
• Performing surgical acts with meaningful repe- 
tition 
° Establishing familiarity with complex techniques 
° Experiencing surgical insight and developing 
judgement 
An intense period of vascular surgical training 
offers the trainee both vascular knowledge and 
know-how and provides the opportunity for the 
trainee to achieve his potential and to master the 
requisite know-how. This can be achieved if the 
teacher not only teaches the trainee everything that 
the trainee is expected to learn, but also teaches the 
trainee everything that the teacher also has learned. 
The trainee may then exceed the abilities of the 
teacher and progress to a new level of skill. 
Surgery is a highly developed iscipline and is 
among the highest expressions of the skilled use of 
the human body. Baker 7 drew parallels between the 
methods by which trainees acquire skill in the 
disciplines of surgery and karate. He described 
trainees as both strong-willed individuals 'with high 
personal standards, who are willing to make sacrifices 
to master adiscipline, and yet who acknowledge the 
importance of teamwork and loyalty to their peers 
and their teachers. 
The creation of vascular fellowship rograms and 
the establishment of criteria for their evaluation was 
the object of an intense and sustained effort ,of a few 
brave visionaries in vascular surgery that took place 
nearly two decades ago (D. Emerick Szilagyi, in 
conversation). The vascular fellowship rogram pro- 
vides the trainee with the knowledge and know-how 
necessary to become accomplished in vascular sur- 
gery. If the program is approved by the residency 
review committee (RRC), the trainee may be certi- 
fied by the American Board of Surgery. At the present 
time the new Association of Prograan Directors in 
Vascular Surgery is developing a formal educational 
curriculum including basic science, vascular labora- 
tory, and endovascular training. They are also pre- 
paring a specific recommendation to the RRC, 
concerning the approval of the valuable freestanding, 
nonapproved fellowship rograms. 8,9 This is a com- 
mendable action that, it is hoped, will result in RRC 
approval of these programs; this long-awaited ap- 
proval would formally recognize the vascular knowl- 
edge and know-how that these programs contribute 
to their trainees. 
The beginnings of vascular surgical know-how 
are acquired in the general surgical residency, but 
they are refined with experience provided by the 
vascular fellowship. My example of vascular know- 
how is aortic endarterectomy. This skill was pio- 
neered at UCSF for the treatment of atherosclerosis 
of the abdominal aorta in three major regions: the: 
infrarenal aorta and iliac branches, the pararenal orta 
and renal branches, and the suprarenal aorta and 
visceral branches. The patterns of atherosclerosis in 
these locations require different methods of' vascular 
know-how. 
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Endarterectomy was introduced in 1947 in Lis- 
bon, Portugal, by dos Santos, ~° and in 1951 Wylie et 
al.l~ carried out the first successful aortoiliac endar- 
terectomy in the United States. The disease in 
Wylie's 1° patient was confined to the infrarenal aorta 
and common iliac arteries, and he used open endar- 
terectomy for the aorta and semiclosed endarterec- 
tomy for the iliac branches. 
Although these were successful in the infrarenal 
aorta and its branches, pararenal ortic atherosclero- 
sis posed a more challenging problem. The renal 
artery lesion is an extension of the pararenal aortic 
atheroma, nd it narrows the renal ostia and impairs 
renal blood flow. Wylie et al?2 used transaortic renal 
endarterectomy, an extraction technique to remove 
the lesion and restore renal artery blood flow. This 
technique requires reliable creation of a transition or 
endpoint in the renal branch to assure patency. This 
is achieved by extensive mobilization of the renal 
artery to prolapse it into the aorta. Prolapsing allows 
visualization of the endpoint where the plaque 
separates from the undiseased distal intima. 
The suprarenal orta contains the largest aortic 
branches, the celiac axis, and the superior mesenteric 
artery. These supply most of the splanchnic ircula- 
tion, and, when affected by atherosclerosis, intestinal 
ischemia often results. The distribution of disease in 
these visceral branches i similar to the renal arteries. 
However, this suprarenal aorta is not easily ap- 
proached because of the overlying upper abdominal 
organs. A report hree decades ago emphasized the 
difficulty with exposure of this aortic region and 
warned of the potential hazards of visceral endarter- 
ectomy? a Nevertheless, with left medial visceral 
rotation, an exposure originally advocated for aortic 
trauma, unrestricted access and extensive mobiliza- 
tion of the aorta and visceral branches was possible. 
This was the key to performing transaortic visceral 
endarterectomy. The knowledge of aortic exposure 
was required before the know-how of transaortic 
visceral endarterectomy was realized. 14 
It may be obvious to most of you, but the removal 
of the aortic plaques by use of these endarterectomy 
techniques provided specimens for pathologic study. 
Basic research examining fresh human atherosclerotic 
plaques recovered at these operations has increased 
our understanding of the disease.15 Interestingly, the 
know-how, or skill, of endarterectomy hasexpanded 
our knowledge, or understanding, of aortic athero- 
sclerosis. Know-how begets knowledge. 
It is evident from my review of knowledge and 
know-how in this address that these words are 
inseparable. Their definitions are closely linked, and 
they share the same root, know; they have similar 
origins, and each depends on the other. However, 
despite the many similarities, there is at least one 
fundamental difference, know-how alone requires 
manual skills. The varying relationship between what 
we know or understand and how we perform aspecial 
act or skill may, in part, explain the unique abilities of 
each vascular surgeon. 
THE FUTURE 
The future of our specialty depends on new 
knowledge and know-how that ensures progress in 
the management of human vascular disease. Yet as 
Casey Stengel said, "The future is not what it used to 
be." Operative therapy in selected clinical settings is 
being changed by endovascular therapy, which, 
although its durability currently remains uncertain, 
can reduce the risk and the cost for the intervention. 
Surgeons too are changing their role. Vascular 
surgeons always provided aleadership role in vascular 
research and education, which contributed to our 
understanding of vascular disease and to the proce- 
dural know-how that characterize our specialty. Yet, 
the surgeon who traditionally had a large voice, made 
large incisions, and had great clout is being replaced 
by one who has less voice, makes tiny incisions, and 
has diminishing clout. 16 
The interventional radiologist, who developed 
innovative vascular access for the diagnosis of cir- 
culatory disorders with catheter-based devices, has 
adapted this technology to endovascular therapy. 
Now it is possible for the vascular surgeon and 
interventional r diologist together to advance vascu- 
lar knowledge and know-how. An example of this 
cooperation is the responsibility they share in the 
development and application of endovascular stented 
graft repair of abdominal aneurysms. 
However, it is now time for our specialty to 
formalize aproactive rather than a reactive relation- 
ship with our interventional radiology colleagues. 
Our vascular surgical societies hould establish a 
committee on strategic planning, and develop a 
liaison group to formalize a working relationship 
with the interventional radiologists, who appear 
receptive. Together we can explore and develop areas 
of mutual interest to our specialties, for the benefit of 
the patients we serve. One cooperative venture 
currently being planned is a new Journal of Endovas- 
cular Surgery. The day is not far off when a compre- 
hensive vascular health care program will be devel- 
oped that will include endovascular nd traditional 
operative surgery to maximize the management 
options that new knowledge and know-how provide. 
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Working together appears to be preferable to the 
alternative, where vascular surgeons and interven- 
tional radiologists would face alone the uncertainties 
of health care reform or implications of noninvasive 
vascular imaging, for example. We must be con- 
cerned with the current and future state of our 
specialty, and should continually evaluate the various 
forces for change that are prevalent in the health care 
environment. Cooperative strategic population with 
vascular disease. 
Vascular surgery is not the solution for all vascular 
problems, but vascular surgeons must be prepared to 
respond to challenges or threats to vascular knowl- 
edge and know-how to favorably and appropriately 
shape our dynamic specialty in the next centut T. 
I thank my daughter, Kathleen Stoney, for being my 
English critic and speech writing consultant. 
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